Abstract. The 
sheep thyroid cells. In addition the regulation of the production by sheep thyroid cells of the insulin-like growth factors (IGF) by TSH and their possible autocrine roles have been investigated. We found that insulin and the IGF's stimulated DNA synthesis in both rat FRTL-5 cells and sheep cells. TPA also stimulated growth in both cell types, and its effects were additive to those of insulin. In the FRTL-5 cells, TPA was a less potent stimulator of growth than TSH, but the effects of TPA and TSH were not additive which may imply growth stimulation through a common pathway. In sheep cells TSH was not mitogenic and did not appear to activate protein kinase C, the receptor for TPA. Sheep cells, unlike FRTL-5 cells, were found to produce IGF-I and IGF-II, and their syntheses were regulated by TSH. Sheep cells were also found to produce IGF-binding proteins which may modulate the biologic effects of the IGF's. Sheep thyroid IGF binding proteins were found to copurify with urokinase-like plasminogen activator on immunoaffinity chromatography. The production of this serine protease has also been shown to be regulated by TSH. In vivo thyroid stimulating hormone (TSH) in¬ fluences many aspects of thyroid follicular cell metabolism and ultimately, the production of the thyroid hormones. Elevated levels of TSH are also held to be responsible in part for thyroid growth (goitre) (Mak et al. 1986a ), protein glycosylation (Eggo & Burrow 1982) , thyroglobulin synthesis , iodide uptake and organification and thyroid hormone synthesis (Becks et (Errick et al. 1986 ) and pig thyroid (Gartner et (Freshney 1983 (Freshney 1983 (Nishizuka 1984) . We and others (Roger et al. 1985) The serum-free culture medium contains insulin 10 µg/ml, transferrin 5 µg/ml hydrocortisone 10"8 M, somastatin 10 ng/ml and glycyl histidyl lysine acetate 10 ng/ml and is referred to as 5S in the Table. After 3 days incubation in 5 S 4-0.5% serum cells were washed with HBSS and the additions as noted, added.
[3H]dT-labelling and incorporation into DNA were as noted in methods.
Effect of the tumour promotingphorbol ester, TPA The effects of TPA, on FRTL-5 thyroid cell growth are shown in Fig. 1 (Nishizuka 1984 TSH, 20 mU/ml was added to cells simultaneously with
[125I]EFG or 3 h or 24 h (0.5 mU/ml) prior to its addition.
Membranes were isolated from cells incubated in 0.5 mU/ml TSH for 48 h. Binding studies were performed as described previously . Subtrac¬ tion of nonspecific binding has been performed. Control cells were incubated in 5S medium. 100 µ /ml TSH was added 3 days prior to medium collection. IGF-I was measured by radioimmunoassay and IGF-II by radioreceptor assay (Mak et al. 1986b ).
receptor (Fern & (Mak et al. 1986b ). The regula¬ tion of the production of both by TSH is shown in (Zapf et al. 1984) this may reflect the instability of the stored peptide rather than the real biologic potency. Whether 
